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(54) MAGNETIC RECORDING MEDIUM AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain a magnetic recording medium 
having high coercive force and high squareness ratio by 
specifying the compounding concn. of a magnetic layer n> 
alloy. J , 

CONSTITUTION: On a nonmagnetic substrate 1, there is : 

are successively formed by sputtering a nonmagnetic * ! 

metal base layer 2 comprising chromium or titanium, 
ferromagnetic alloy thin film magnetic layer 31 
comprising <1 5 atomic% chromium, 6-18 atomic% 
platinum, and the balance of cobalt, a protective layer 4 
comprising amorphous carbon or silicon dioxide. Then a 
liquid lubricant layer 5 is formed thereon to constitute 
the medium. By this method, grains in the magnetic film 
are made fine and easily have the axis of easy 
magnetization oriented in the plane, so that the grains 
are made to have a smail particles size and large 
intergranular distance. Thereby, the obtd. magnetic 
medium has high coercive force and high squareness 
ratio which is suitable for high density recording. 
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TarrHTOKSC fit & L- , 5 ffi S « *Z00 t tc Id 
St5. «^T, + *^-*&BJ3^Wi£l,. EE 
U 5 uiTorr ©Ar tf 7. % B a * 1? , Cr4>^« OKI? 

* 0 - 4 000 A ©£ 5Stt & RT itk ffl 2 . (Co,jCr ls 
Pt,,),a..xHf«^**"&'XD, x#0~5©tr£ffl 
■tfJBJ? £250 - 800 A £ L fc 8&B33. 7 * * 7 T 

,^-t:^^!£DRI 200 A © « II H 4 «■ Jffl iJ? 
DCx^-v^ft-es£S5L/: 0 -t © Sc , * * ^ - * 

- <t 9 14 T L , 7t*7r^-*v»iB«® 

KW20A©ffl»B5**JSLT«KE»K**£-f 

33©HfffijS*gftStfT:ftiiLfc»©B&#te* 
ffl^fciSStSlOBlC^f. c © 0 14 , Cr £814 
T&B 2 ©S£t?£-1500 A, CoCrPtHf ffi ft B33 © K 
££600 A i LfcS^CKiSAHcifcJitfJSaiiSHC 
SotBs<tflia«SSffiBri©it^'iJia3§n5 
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B4*W9;^'<-/^tttBlBffitL, * © J: lc £ 
ttSi&B5£»l£LfiE{*i-f-3. * , ± IE * 8 
tt&H TteH 2 ©RSCT £500 -3000 A . i|{t 
£&»„I8i$B32©5S5l?ff£300 ~7QOA t PB £ t 

s„ 4 fc , ±ia * >< ■/ 9 m £ m &r z m k no - 

2 7 0 t©Sf[ffl©S«S8tr-S» l © iuffl& S £ fr 

■5 , c:©=totLrfPSi^nfcKStgeg[jKt$[i, 

1 50 0 OeEl ± © $ X *>^3 00 C - vnB±.® 

58 3 51 » if I 

Sft-f «5Ctt»?ffiiat?<6S. F*3 #1- S ?JD X * J: IB t>J 
iW £ 88 L. A* £ jfe S, *i 3 .f * ? « © S S 1 1 © 

& ffl c m w. m a s x-n i - p £ & ^ £ « s # « 

6 & IS S 2 £ B £ L . <©*I*a«ffl¥I«8L 
S 6Cf + »I**l/T, ifr g © # SB B tt 

/ - I: t v hLT-fy^-fvSS;©^^?- ho 

ftJBitS = 8r/Bs£*T»B|-e*5. 

HfffiffctfiiJiat- 3 ContSfiJ He 14 1=1 ± 
2.2S?9«©i#ffiA;itt!J, -E- © St & d> f 3 „ 
-S. ft»j:bSI4,Hfiiaffi©Jiai=«LT$H« 
i!? f 3 )S l&] * S f o IS E S ffi * «E f* t L X & g is- 
1 500 DeJ£i±©(»8AT>-o 0. 85 £! ± © ft « it * 
S f S fz ft irii , Hf fflSEtfO. 3 -4. 7 IS? % t£ H tc 
* 5 c i i« £ SI * (* i 5 . 

SJ11 S3 14. Cr^ffitt&iSTJtkB 2 © R ® 
T t CoCrPtHf 8 feB33©R® « ««ti *T ft K 
L.fclS©8gt^tt*SS^fcfemi?S3 t , cc-efffl 
^ fcCotrPtHf 8tt ®33 © 81 e£ it 14 , 71. 5 : 14. 7 : 
11.8 : 2. Or- S3. «8ffij£El£Bri«ttBI&l? 
Ji©Siai4, CrTJftHKPT©JtJ|ll=ittt(,> 

©fc»CI4, 30QG • H ± © Br ■ J St 
S & g # * £ . C © % ft £ flS a t 5 fc » K !4Cr B 

mwr mm ajit t &-o , cocrptHfHigiP^in 

250 A a _L * 5 T? * S „ - ^ „ ft Ig it S 14 , C r H 
ISIIPTi<15D0AftifiT?SAa*fc-3«l6]?-^-r. 
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* £ 1500 Qeja_h«>««^jt. O.S5J£t_tOftJ&£fc 

* * S. t 4 fc A IC li . Cr B BJtS T #500 -3 400 A 
T? ^oCoCrPtKf 3 *<250~aG0 A (OtEffi t= * 

5 0 g # * a , 

SB 1 2 El l± , ^vi'lKftMflflCSttlOStKi&D 

T? * 6 „ 1 5 0 0 0e« i: ©SSfi*:* W t 4 *: £ l; li , 
170 ~2 70t©S£&&t?©^&&S & 

J: K © fl & S$ ft li. Jflffi41TSS2i^, ? 

n r i> 3 , -ifz, «ajs©WjW4ij;c;»» ( fc <l 

* I* :Htt'lS) I- J: 5 .t 32 & St # M- if £ 4? ^ 

z<onzms&m\zxnii, & m it & i* i ± i= ? 

nit, L < li ? * ^ <itt 4 # K ffi & JK T & S 2 • 

JiCT, «7 A»fit*«ll. 3-4.7 IH-TK, iSfili^ 
« » h ^ i'i: 4 5S ifi S & S3 B5! BE tt JS 33 , t * * 

^ - 1= * 9 I- LT< > 7 4 I'JSC'S'i h° 

TorrHTcKSGStSlLs £ fit £ « *200 1= C Jm 
fttJ. ttl^T, +^^-€-E£JB!^^«6«L,s BE 
£5mTorr ©Ar *' * £ ffift * s Cr ^ 4 D ISIil 1 
0 - 4 0 00 A ©If tttt&RTttS 2 , (Co^Cr.sPt 
,i) .o.-xW, 64* 4 tt 0 . - x^0-5©*Sffi-e 
!jtg£*250 ~800 A £ Lfc«i4H34. T * * 7 r * 
*-#y*&tttlRe 200 A © « il B 4 £ # D 
C*'*-.»i?ifc-l?«Kl.fc. * © & , * ^ - * JR 

tjausi^K^t. *«EeiTi*t**r- 

iOtin, T*^7 7 ^*-=t f >{SifH4©« 
o#-tfyj6©ttH;ffli&3lrl*!£flfl.TBS 
f?20 A ©Hf&B 5*»«LT«»gd»tt«ir5. 

±2i©«eiEa«cttcifi i r, cocrPtwts&B 

34©WS|£££tt;*tfTftKLfcf&0»«#te* 
SS"<fc*SIII*SI!14Bli::*-f. C©0l*.Cr£«tt 
T »H 2 ©IBtp:* 1 500 A, toCr Pt W ffi ft H34 © SS 
St £600 A £ Lfc»-S©«K;t)HcfcJ:tftefc«i£ 

ffia:BsdgEe«s:®acBr£©j:t*iJtiUSft5 



»DHT3-224121(7) 
«B4*«»!^'f»i5'tt-ea)B}B5EL, * © ± c 

fcttffl7itB5*Bfi£l&W£-r5 0 t fc , ± s # 
Ktt&HTttlB 2 (OHUT =£- 5 00 — 3 4 00 A , $ & 
tt6&«KfBttlB33©B!IS«*250~800A£|!S£ 

r 4 . 4 fc „ ± ^ ? * e Efc 1- 4 da i; , 

l70-270 t©«5ffl©S«jg«-t:5* J © Sn & J8 3 
£ ft o „ ciOiKLTltaiftfciaEiii! 
# li . 1 5 0 0 Dc£l ± © ft « ft ? -O300 C • jum 
JEI ± © B r • «5H±©i«ftJgH:*Sri,. 
ft 3d S « ffi IK ft £ LT|ntt8T;$ 5, 

w 4 mm® 

a? 1 3 h i* , *f5wr. »*Js«c!*©JB'i^aOT* 

>S t- ffi £ (ft IMf iE ES ? £ 6 . n -'A & 3D X fc j; 0= THf « 

an * i u a* & it * $ u * f •< x ? =r © & «t 1 1 © 

^^giz* »JE L, * © « if * ifl » & ip fig fiif m 
L T & B ffl 3 £ 4= ,l> ® sf- i?P III 3 RatHliOAi L , 

3 £ i; -? ? x -7- + in I «■ is L r „ m S. © » M B lit 
©S!*l£1-5„ C©Sti:i*mS*if'L, * 

ft »it S = Br/Bs*^1-«Elr*So 

l.Sif 9dffliiS^i'iD^ -t©»fe»C«'J> 

*ffl«^^-5ISl6l**-r. S!ES*S£Eiattt£LT 
■£-31 ^ 1 500 0eJJI±©««*TA>o 0.85J£l±©ft 
igJi^^rsfcftifCli, Wffla*<0. i 5-3.5 JS? 

4 fc, «15iai±,Cr3fffitt&i!Tt6@2©JI!^ 
T£CoCrPtWttttH34©BS(Sff*S4kSti--C^» 
LfcK©«St^ffi^ffl^fciSSt?*4 0 
^fcCoCrPt Wf8ttH34©tf ifclfcli, 72.6 : 14.9 : 

u.s :o.bt««, sieasffiffiBrttattaffil? 

«£©»«(!. CrT»SBI®T©fli3DlC£t«i,i 
«ISS«^r4{Sl=llC&5o L^U, i?5 ffi S « * 4t 
©fcfelCli. 3 00 G ■ jumH±©Br . ff ft £ -f 
4^|l)(i<S4 0 C©*H=«-afc-rfc»i:i±,CrJa 
T #3000 A JKTT. CDCrPt W S BR 15 ff A* 2 S 0 
AHl^ftJJ. - , ft»i±Sli,CrfSJaflt 
T*«1 000 A {t2T?ff*«*fc-3«|S|*3;*. Lfc 
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1S00 DeH±««KSi, 0. 8 5 £ ± © ft J& it * « 
£ -f * to 1= Ht , Cr B ffi J? T A<S00 -3000 A T 
oCoCrPt W H 85 15 * # 2 5 0 - 80 0 A © IS ffl lc * 4 £ 

■ iSBtt, x"^lim*ei#ieift 

1 500 0eaJl©KiS^*S-r5fc4!)CI±, 

160 -270 t©ste -a a-e©& jfttosai: 

J: .12 © <g » # ft l± . *8tt&JSTft@ 2 9 

tiri'i, * , is m © fr an * ,t t; « k t it t 
^ li r m a J r a m ) cioJ: se bj « « *< is *> z 

U i> C i t*!3^ht^4„ 

w © Sg 4 £ Sft P!l c J-. n I* , # » & g {* I ± ic * 
a a t> L- < * i t£ z ft m ft 6 ft T Jfc S 2 - 

? a a $ K 30*15 IS T- % El T . HHfill EL 

sur. y * tr * -f >■ «s: **o. 1 5 — 3. sis?- %. ® 



* j^t**-*^^ it - st it a 

Sa^fStt&KTteB 2 ©RStT * 500 —3000 A , 
«fStt£&5IRl8ttB34©RIItf*250 -800A£ 
KStio * fc . -fc E * '< v # R * S& (£ r 5 93 C 
5 60 -270 toiSlffloSK-SlSlT-Sl* 1 ©in&i&l 

* ft o „ ^©j-jicLrttK^nfcffiaieafit 

ttli, 1 5 0 0 Oe B ± © ft CS % # Tf c>300 G • *i n 
1H ± © B r • J«fii0. 85Ja±©BSft}&tt*«L., 

W 5 SB MS 0) 

* r ts a « as ffi ft! -<? * a „ f*j ^ & jb i * z.vm® 
m * m o * a« ^ & $ is t> f a x ? ttiDssno 

sfe B 1 2 £ i& # O , -t©«iB*iffifl5ffii|£(g(ilfjgL 

S^ICf?^?+JaX*Sfil>T, W 3S © » 51 JB # 
»S»I it4. C©S»I^fS^ft*LH + * 



- IC -/ \ LX A V y 4 V % SO v IT * > d 

TorrjaT©»Cffi L, £ S % HE *200 t ic ftr 

tl 5 nTorr ©Ar *■ X 3SH ^ * "!? . Cr *> ^ « 0 R » 
A< 0 ~ 4 0 00 A©#{fitt&RTtelB 2 . (Co^Cr.s 
Pt,,) ,,,.«Zr. is&fr h ti 0 , x*<0-8©Kffl 
T? R(¥ ^25 0 - 7 5 0 A t L fc ffittJS35. T * * 7 t 
^*-#>*6ttt)Rlit 200 A©RifH4=£-)il<S: 
DCX'<v;STSILC *©£.. * ^ - * 

lie 7 o p a - .t:v|S©«»?SS^*^*Lr 
gSS2OA©!0v8B 5€-»«ELT««iesa{*i-f 

Jt £ © # SC E S 8H* 1= ^ T . CoCrPtZrjfittH 
35©ZrJ§jS*SE«*-ii-TffiHLfclS©«»1ftt«- 

T teJS 2 © R I? *150D A, CoCrPtZr f& ffi H35 © If 
9*600 Ai C;fcia£©»8£;&HciiJ:t;8afiJitt3E 



ftf&J±S = Br/Bs*^-i-ttEl-r*5. 
Zr*a^i<lSi!lDf5lc:onT«iS*Hcli|S]JiL, 

I. 5SS?M©4*ffi*4ttt», * © « S * IC 8 # 
tS. - ^ , ft*J±S(t,Zr;Sas£©lSJDIC»tT 

£^'■0 500 OeHlcSliTjm 0.85£(±©ft 
»Jt*1T-*-4fcl6cr*, ZrfflEE*<0. 3 -5. 4® ? % 

*fc, S!13iai4,Cr*8tt&JSTittH2©RI!l 
TiCoCrPtZr«ttl35©R(?5*Kft$^TfPK 
L/cPa©Kfe4ftt*ia's-fc^S^*4„ CC-Cffi 
(,-.fcCoCrPtZr«(4B35©aEEhtl±, 71.9 : 14.8 : 

II. 8 : i.5T?S 5. ISIISIBri iS U (B R g 
8 i © « S II , CrTiftHRWTOWJiBlCi t ^ 

©fctolCI-i, 300 G • M«iEl±©Br • ffffi*W-r 
S ifc K # * 5 „ C©&W*«fc-rfcii)ICIi.Cr 
BRf T««!IOOAaTT?> CoCrPtZrBmi?tffJ>< 
2 50 AW. ±#«T?* 5, ft ® it S 14 , CrJB 
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i5oo oea±©«a*io.ii5a±oft*fl:* 

SSJi-fifcttCtt, CrJgBBE T # 5 0 0 -3 5 0 0 A 1? 
froCoCrPLZrSfi?J?5a<2 50~750A©taiffil::*-5 

& H *» * 5 . 
£20 El « , *'<?*IRftSS!lit)©2f»l©S«jiD 

&&&*£**:«£©««;&©£ ft ^iH^fciiss 

t*^ 0 1500 0cJa±©^^A*Wf5itto^i4, 
170-270 tOSfi S dET-ajBfej&SlftlC mm*!- 

j: m © & « i* « , &m&&®T turn 2 ■& ? ? 
y © $ & b if & © & & * * r - £ a< gg it & m a n 

Tl 1 2. 4 , IS IS @ © # fit * £ W K Uii 

if - liHt * -r » ) o Jt ss fK sa # ft # g to ^ « 
c © n 5 3i m w c i n i±\ * « it at* 1 ± C 9 

oiH<lif# >*t>(iS3f«tlt^HT»H 2. 
HT, * 3 - ■> A iS JK m. 3 ~5. 4 IS ? « . *S8B 

/ - c * » HT<yjoji07r*M 
y^'-fy^ss©ttii*a^3eiii*. 5x10-' 

TorrjaT©jSac»aL., SKSfiE*20Q t IC JD 
Sti.«K, **^-*«HJfv«»L. BE 
» 5 mTorr CDAr A' -X g ffl SC * T? , C r 4 *£ 0 & I? 

# 0 -40D0 A ©£Bf4&H.T*IB 2 , (Co,,Cr, 5 
Ptu) y> i& 0 * x#0~8©«Sffl 
t?RI?«-2S0-B50 A i LfcttttJB36. T**7r 

* * - * v l-ifiORI 2 0 0 A © {5 li IB 4 * « ifc 
DCX'-c^Sg-eaOtl*:. t © ft , * * - * 

- J; t> li 1" L , T^^r^A-tfv'^SIS'l© 
aEl^anA-rfy^OjfcttiBfra^SfcfcLT: 

J: S © « * K S 8 tt C * I' T , CoCrPtNbffittH 

»-<tett*4-S2ZHK:Sf . - ©H fi, Cr^Ktt 
TJ6H 2 ®IS(?*1500 A. CoCrPtNb !S & E36 © 8? 



IHUKiRV^^^IBgaL, * © ± i; 

# » 14 & Si T & H 2 ©&j§tT£5 0 0 ~35GOA, « 
att£&SI«8{ttJ§35©ISSI!?tf ?-2 50 ~750 Ail 
Sti. * , ± 12 * '< ■> 9 K 4- JE J£ f S «3 C 
l70-270t©SSE©S4S®K-i?Stt 1 © fla ffi & S 

fit I* , 1 500 Oe £1 ±©R$R -3300 G • 

a ± © B r ■ <J SUfi £ 0. 85 £ ± © SS ft JB it *T L , 
itS S5 LTStl/:t4)l!*S. 
3 « fl 6 

SI? 2 1 SI 11 , * & (H K tf. to 4 S © 38 (i jS JS (59 * 
w M St W Br 1 Ei -C * 5 „ ft % S in X J; O BS SO 
BiJ * JS L /; A£ & & *> & S t ^ x ? « © a fg 1 1 <o 
-&m K Ml&m id £ -Cti i - P 6 & i U 4 $ f& tt 

^ ite js 1 2 * je « l , ^ © at is * s fis se ; f- is w is 

LTS»BS?r*Hii?^i8a Ra?«E0Ai U . 

ft»fl;S-Br/Bs*St»l8r4a. 

NbfflsKiKiiSjD-r^ IC^nrgfg* He li r=i ± L- , 
2.7(E??fi©<!:lrffi*£f,£t>. * © ft ^ » C « 'J? 

*®ttl 500 0eJa±©««Alf^^ 0.85E!±©ft 
J&it^^tSfcAClt, Nbffi^E a*0. 25 ~4. 8 IS T 

t1i, S23 H l± > Cr TttB 2 ©BE!? 

T <hCoCrPt))bfgffiB36©KI? f*^1t$ T ft H 
LfcB©«^1$ffi*ffi^fciBSnr45 0 CCTffl 
f>fcCoCrPtHb«ttJB36©iBs£itli, 72.3 : 1 4. 9 : 
11.9 : OJ-ES S„ g|S*mffia: Br iffittSBK 
JSC 5 £ © * B II , CrTJfeHIHieTOJSJnci fett 

v^*sa*s^r5«isiic*4. » e «* ig a 

^fcOftiiKli, 300G • Br ■ J tl^lf 

1^^**4. C©^ft*i«f;-ffcto(Cli,Cr 
ISB!T*<3000 A HTf, CoCrPtNb@l!?l? J A<250 
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AJ£lJu8fer*4« -S,-ft»lfcSlt,CrHR)P 
TAMOOO A ft 2 1? ft * tt £ f# -o « «• ,75 1" . Lit 

SE»»*8fl:£L-c#gtt«R#Te*5 

1 500 0eE(±OftaA£9.BSet±4>Aj»lfc«il£ 
t-5fc*CI±, Cr BIS JS T #500 -3000 A T?* "3 
CoCrPtNbHISBt 5 3^250— 85 0 A © K ffl 1= * 5 & g 

*< * S „ 

3524 El li , x ^ -/ ? SRS ft SJ ffl © S (* I S {§ Jp 
&Sffi*gE;lfcJg&©fSIB;&©&tt*S^fcggi 
US, 1 500 Oe« ± ©« «i £ * # T 6 » E li , 
160 ~-2T0 COSfSfiKTCAB^fiiaaCldtK^-r 

J: 2?, © 8i SC# 14 (4 , Nt!4KTi<!l 2 J 
> © « S * PI « © tt S * S 1''C & # 81 i* « ffl 3 *t 

r s „ £ fc , Bai«|-»i.-it;ttst ( fc £ x. 
if ~ m it -f & ) ic <t o ji be ss. & # it a< g t> * ti 

c © 3S fi 3? IS S<] ic J: ft l* , # IB ft S i* 1 J; i; ? 
" a L < ii 7 ? ^a>SttS=£«te&jHTi«!lg2* 
? o a«C#15«? J6HT. 6ft*K*l2K?K 

4. H EB © «5 * *£ IS W 

5MHli#36!/!©3f!ll&ttW©BfcES8C#© 

# £ Ifi ttf ffi-EK K2HI4S6*©»ftK»jfflEH:©til 
£ M 8F E Ek 3S3HMt*5MJ3©g5 13e»0!©»» 
ES8tt;©«*#te£3aKtt&&SK«ttB'J>© 
e&*ai©Mffi**1-«!El, * 4 El It * £ SB © 

BTJSBffi&*.fct*«a:BHiBE£©Bl«*;S1-SSl 
BK a5Etll*l6!a©»23ltSW©««ffitt«f* 
»SBItt*AW®ll2]lllM® 
tt«£SK(*ett.ft[tttt<!:SkKtt6*BBtttt» 

*©*:/* ^aa£©ra«£*i-«Bi, 110 it 

*£SjJ©»23?iS0l©»8fcESKtt©tta#a:£ 
IE«tt&STitbHSSB£J;tff8&BIJ!H£©B8tf; 

* r » SI , jB8Ett*?£M©»2IIJ)l«©»SH 
SE»j»f*©*ft»tti»''f7t?l)tftM«©8«fti 
jftfi«£©S8«**-f»Ek JS9B!li*3SSB©5e 

3 n!Sw©{S^ies8Ett©ssK»f as, bioh 

li*J9ffl©»3jl»«©«»E*a#©««#tt 
i»lt#*IIItl + 0»7 = »i|l!4fi 



« l«H -r <i - i 1 x 1 v • U} 

4*«»»'<r ^ftfllBi6*L, * © ± 1= f* 
iB#H5*JB*L«ttir4. * fc , ± E # « 
& Ti&B 2 ©HO? T £500 - 3 00 0 A , 
£&Sffl8ffittf336©K/? ^ #250—850 A £ Eg & "t 
■So i , ± £ * -/ * If! £ JB f£ T 5 S3 ic 1 60 ~ 
27Dt©JSffi©5«fia-t:S» [ ©»&&![£?-? 
■5 «, C © i 5 C L r ft S £ n fc * ft 35 U £ f* It . 
1 50 0 Qea±©KS«»-C^-o300 G • jum £l _t © 
8r-5®«£0. 85a±©SSftffiifc*ffL, JUS 

sssg&SEttib-cfinfck©-*?**, 

C S3 «fl © S» & ] 

& ± © J: -5 AE * 35 SB l= <fc n J* , 52 It 0 £ & © E 
^ !S * «• K S L , * fc » i&Ui^SftttCJSUT 
§ (3 © JSC $ U f Laia»<08«fi!t*l»gt4 E. 
£ ir J: O , & 8 IS » ^ o 35 ft i& it © ft K a & £ 

XISft^EIJ © i= tf 3 T * & „ 

Hffi*«1-«Bk $UBilt;SSSS3©95 3 5gtfiW© 
ffi&E»8ttc©««#«-££«ft&fl!TilSBSlB. 
*J:CF«ttB«»t©BBfli*jp-r»H, SB i 2 E!li 
*55!S©»3H»M©K»E»J»«:©l8S«l»tt£ 
x/tv i?S!^H^©S«aii» S ££©»«* St 
SB, 813Hii*£!H©584f?lfi5iJ©ffi«E»flt 
f*©S*Wlfffi®s SS14BNi*3fe5li©fMSttW 
©8ftEtttt{*©tt«Cttttfc»lg«:6&ftStttt 

a*©* >^^f ^i«i©iss*staa. se 

15 El li * H IB ©SB 4 £»«©B*ESim*©«« 
1tl4£#»ffi&BTJfi!B8IIS±-<fc(/«ttBS5&£ 
© BS % * « + * H . KI60l4*a8S©JR45l«« 
©«JSEtt«t«t©ttSHftt£X' < vi'B!^»^© 
SKtottSK£©M«**f^H. SH7Blli*& 
!H©«5SSlS«©«aEaja«©«*K)»rffi®, 
«18BI±*^8J©^ 5 3?lfiW©ittSlESaW©« 

£ ©««*« + MB. S19BHi*»a«jR 5 
HKS0?©iea32»@t(*©«^#tt£#«tt&!ST 
JftBBEI?*JL£;«ttBR(fEi©BBffii&S-r*H. 
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KZ0Hl***!(l<Z>«5£tt9!<!>iKft[£ttK*Ott 
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